Comparison of membrane structure, osmotic fragility, and morphology of multiple sclerosis and normal erythrocytes.
Erythrocyte membranes from multiple sclerosis (MS) patients and normal individuals were studied by electron spin resonance spectroscopy, osmotic fragility tests, scanning electron microscopy (SEM) and fatty acid analysis of membrane lipids. There was no significant difference in the membrane fluidity between MS and normal erythrocytes using fatty acid spin labels with the nitroxide moiety on carbons 5, 12, or 16 from the carboxyl group. Linoleic acid, which has been reported to decrease the absolute electrophoretic mobility of only MS erythrocytes, increased the fluidity of MS and normal erythrocyte membranes to a similar extent. The osmotic fragility of MS erythrocytes obtained from outpatients was similar to normal control cells but the osmotic fragility of erythrocytes obtained from hospitalized MS patients was greater than normal. Scanning electron microscopy of MS erythrocytes revealed no gross abnormalities. Cells incubated with linoleic acid had transformed from discocytes into sphero-echinocytes with prominent membrane surface indentations but MS and normal erythrocytes appeared identical. Of the fatty acid content of the total lipid extract, erythrocytes from most, but not all, MS hospitalized patients and some patients with other demyelinating diseases had relatively less (P less than .001) 18:2 than the normal cells. These results indicate that at least some of the abnormalities reported in MS erythrocytes may only be found in hospitalized patients and may be due to other complications of the disease. They also indicate that the reported abnormal effects of linoleic acid on the electrophoretic mobility of MS erythrocytes may be caused by some other mechanism than an effect on the fluidity of the bilayer.